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FEATURES OF THE ECOLOGICAL STATUS OF SMALL 
AND LARGE RIVERS IRTYSH BASIN IN TYUMEN REGION
Â äàííîé ñòàòüå ïðîèçâîäèòñÿ ñðàâíåíèå äâóõ âîäîòîêîâ: ìàëîé ðåêè Åëûêîâî 
(ÕÌÀÎ) è áîëüøîé ðåêè Òóðû (þã Òþìåíñêîé îáëàñòè). Äëÿ ñîïîñòàâëåíèÿ èñïîëü-
çóþòñÿ ðåçóëüòàòû ôàêòîðíîãî àíàëèçà ïî ãèäðîõèìè÷åñêèì ïàðàìåòðàì âîäû 
ðåê, à òàêæå ïî îòâåòíûì ðåàêöèÿì òåñò-îáúåêòîâ. Â êà÷åñòâå òåñò-îáúåêòîâ 
èñïîëüçîâàí ãèäðîáèîíò êàòóøêà ðîãîâàÿ (P. corneus). Ïðîâåäåíèå êîððåëÿöèîí-
íîãî àíàëèçà îñíîâûâàëîñü íà ðåçóëüòàòàõ èññëåäîâàíèé çà 4-õ ëåòíèé ïåðèîä 
ñ 2009 ïî 2012 ãã. Âûÿâëåíû ñõîäñòâà êàê ïî áèîëîãè÷åñêèì, òàê è õèìè÷åñêèì 
ïàðàìåòðàì. Óñòàíîâëåíû ñïåöèôè÷åñêèå ðåàêöèè îðãàíèçìîâ íà çàãðÿçíåíèå äëÿ 
êàæäîé ðåêè. Âûäâèíóòû ïðåäïîëîæåíèÿ î âêëàäå îòäåëüíûõ âèäîâ òåõíîãåííîãî 
âìåøàòåëüñòâà â îáùóþ êàðòèíó çàãðÿçíåíèÿ ðåêè. Âêëàä âåùåñòâ îöåíèâàëñÿ íà 
óðîâíå ýòîëîãè÷åñêèõ ðåàêöèé (äâèãàòåëüíàÿ àêòèâíîñòü, àêòèâíîñòü ïèòàíèÿ), à 
òàêæå ôèçèîëîãè÷åñêîì (âûæèâàåìîñòü, ïðèâåñ, ïëîäîâèòîñòü) è áèîõèìè÷åñêîì 
(êîíöåíòðàöèÿ êàðîòèíîèäîâ) óðîâíÿõ. Îöåíèâàëèñü êàê îñòðûå ýêñïåðèìåíòû, 
òàê è õðîíè÷åñêîå âîçäåéñòâèå. 
This article compares the two streams: small river Elykovo (Khanty-Mansiysk) 
and a large Tura River (south of the Tyumen region). To compare the results of the 
factor analysis are used for hydro-chemical parameters of river water, as well as of 
the reaction to the test objects. As the test objects used such aquatic organisms as 
great ramshorn (P. corneus). Conducting correleation analysis was based on studies 
of the 4-year period from 2009 to 2012. Revealed similarities as biological and chemical 
parameters. Detect specific biological response to pollution for each river. Suggested 
the contribution of certain types of man-made interference with the overall picture 
of river pollution. Contribution of agents estimated at ethological reactions (moving 
activity, feeding activity) and physiological (survival rate, weight gain, fertility) and 
biochemical (carotenoid concentration) levels. Experiments were evaluated as acute 
and chronic effects.
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Äëÿ îöåíêè ýêîëîãè÷åñêîãî ñîñòîÿíèÿ ðåê Òþìåíñêîé îáëàñòè íåîáõîäèìî 
ó÷èòûâàòü ïðåîáëàäàþùèå âèäû òåõíîãåííîãî çàãðÿçíåíèÿ â êàæäîì êîíêðåòíîì 
ðåãèîíå. Çíàíèå íå òîëüêî âèäà òîêñèêàíòà, íî è ïðîèñõîæäåíèÿ, ñïîñîáà ïîïà-
äàíèÿ â åñòåñòâåííûå âîäû, ìåõàíèçìà äåéñòâèÿ íà îðãàíèçìû, ïîìîãàåò áîëåå 
äåòàëüíî è ýôôåêòèâíî ðàçðàáîòàòü ìåòîäû ëèêâèäàöèè è ïðåäîòâðàùåíèÿ çà-
ãðÿçíåíèÿ. Íà òåððèòîðèè ÕÌÀÎ è ßÍÀÎ â áîëüøåé ñòåïåíè èãðàåò ðîëü çà-
ãðÿçíåíèå îò íåôòåãàçîâîãî êîìïëåêñà. Íà òåððèòîðèè þãà îáëàñòè áîëüøåå 
çíà÷åíèå èìåþò ïðåäïðèÿòèÿ ëåãêîé è ïèùåâîé ïðîìûøëåííîñòè, ìàøèíîñòðîå-
íèÿ, ïðîèçâîäñòâà ñòðîèòåëüíûõ ìàòåðèàëîâ è èíôðàñòðóêòóðû ãîðîäîâ [7]. 
Ïëîùàäü áàññåéíà ðåêè Îáè îêîëî 3 ìëí êì2. Òàêèì îáðàçîì, ñîñòàâ âîäû â 
ðåêàõ ìîæåò ôîðìèðîâàòüñÿ ñ ó÷åòîì âëèÿíèÿ êàê óñëîâèé ðàçëè÷íûõ êëèìàòè-
÷åñêèõ çîí, òàê è ìíîæåñòâà âèäîâ òåõíîãåííûõ ïîëëþòàíòîâ. Â äàííîì èññëå-
äîâàíèè ðàññìàòðèâàëèñü ðåêè, ïîäâåðæåííûå çàãðÿçíåíèÿì, ðàçëè÷àþùèìñÿ ïî 
ìåõàíèçìó âîçíèêíîâåíèÿ. Ïîíèìàíèå îñîáåííîñòåé è îòëè÷èé ïîçâîëèò íàèáîëåå 
ïðàâèëüíî ñôîðìèðîâàòü ìåòîäû ïîâûøåíèÿ êà÷åñòâà âîäû â ðåêàõ. 
Â äàííîé ðàáîòå îöåíèâàëèñü ðåêè Åëûêîâî è Òóðà. Ðåêà Òóðà (ïðîòÿæåííîñòü 
1 060 êì) ïî ïëîùàäè âîäîñáîðà (80 400 êì2) îòíîñèòñÿ ê êàòåãîðèè áîëüøèõ 
âîäîòîêîâ [9]. Îò èñòîêà ðåêè äî èññëåäóåìîãî ó÷àñòêà ðåêà Òóðà ïðîòåêàåò ïî 
òåððèòîðèè Ñâåðäëîâñêîé îáëàñòè, ãäå ôîðìèðóåòñÿ åå îñíîâíîé ñòîê. Òàêèì îá-
ðàçîì, ê ãîðîäó Òþìåíü âîäà â ðåêå ïðèõîäèò â èçìåíåííîì ñîñòîÿíèè — ýòî òàê 
íàçûâàåìîå òðàíçèòíîå çàãðÿçíåíèå [10]. Ðåêà Åëûêîâî èìååò ìåíüøóþ ïðîòÿæåí-
íîñòü (25 êì) è îòíîñèòñÿ ê êàòåãîðèè ìàëûõ ðåê [9]. Èñïûòûâàåò íà ñåáå âëèÿíèå 
íåôòåãàçîâîãî êîìïëåêñà, â ÷àñòíîñòè ïîëèãîíà «Ïðèîáñêèé» [8].
Èññëåäîâàíèå ïðîâîäèëîñü ñ 2009 ïî 2012 ãã. Îöåíêà ïðîèçâîäèëàñü êàê ïî 
õèìè÷åñêèì, òàê è áèîëîãè÷åñêèì ïàðàìåòðàì. Õèìè÷åñêèå: êîíöåíòðàöèÿ Fe, 
NH4+, NO3, NO2, PO4, F, Cl, ÏÀÂ, íåôòåïðîäóêòîâ è ôåíîëîâ â âîäå. Áèîëîãè-
÷åñêèå: îñòðûå è õðîíè÷åñêèå îòâåòíûå ðåàêöèè Planorbis corneus (âûæèâàåìîñòü, 
äâèãàòåëüíàÿ àêòèâíîñòü, ïðèâåñ, àêòèâíîñòü ïèòàíèÿ, êîíöåíòðàöèÿ êàðîòèíîèäîâ 
â ìÿãêèõ òåëàõ, ïëîäîâèòîñòü). Îòáîð ïðîá è áèîòåñòèðîâàíèå ïðîâîäèëèñü ïî 
ñòàíäàðòíûì ìåòîäèêàì [2, 4, 5, 6]. Íà îñíîâå ïîëó÷åííûõ ðåçóëüòàòîâ áûë ïðî-
âåäåí êîððåëÿöèîííûé àíàëèç.
Äëÿ ðåêè Òóðû çàâèñèìîñòü âûæèâàåìîñòè êàòóøåê îò õèìè÷åñêèõ âåùåñòâ 
íå óñòàíîâëåíà, íî âûÿâëåíà ñïåöèôè÷íîñòü äðóãèõ îòâåòíûõ ðåàêöèé (òàáë. 1). 
Äâèãàòåëüíàÿ àêòèâíîñòü çàâèñèò îò îñíîâíûõ ãèäðîõèìè÷åñêèõ ïîêàçàòåëåé, à 
òàêæå îò êîíöåíòðàöèè êàòèîíîâ àììîíèÿ. Ñõîäíàÿ çàâèñèìîñòü íàáëþäàåòñÿ 
äëÿ ïðèâåñà è ïëîäîâèòîñòè. Î÷åâèäíî, ÷òî ïîâûøåíèå êîíöåíòðàöèè ïðîäóêòîâ 
ðàçëîæåíèÿ îðãàíèêè, ò.å óâåëè÷åíèå ñàïðîáíîñòè âîäû, ÿâëÿåòñÿ îäíèì èç 
âàæíûõ ëèìèòèðóþùèõ ôàêòîðîâ. Î ÷óâñòâèòåëüíîñòè êàòóøåê ðîãîâûõ è äðó-
ãèõ ìîëëþñêîâ ê ñàïðîáíîñòè ïîäðîáíî èçëîæåíî â ðàáîòàõ Ä. Ì. Áåçìàòåðíûõ 
[1]. Îí îòíîñèò èõ ê èíäèêàòîðàì áýòà-ìåçîñàïðîáíûõ âîäîåìîâ. Ïî äàííûì 
Ô. Â. Ãîðäååâîé [3], âîäû ðåêè Òóðû îöåíèâàþòñÿ êàê àëüôà-áýòà-ñàïðîáíûå 
âåñíîé è ïîëèñàïðîáíûå ëåòîì. 
Ñòîèò îñîáî îòìåòèòü âçàèìîñâÿçü ñíèæåíèÿ óðîâíÿ ïðèâåñà è ðîñò êîíöåíòðà-
öèè ôåíîëîâ (òàáë. 1). Òàêèì îáðàçîì, ìîæíî ãîâîðèòü íå òîëüêî îá ýòîëîãè÷åñêîì 
îòâåòå íà çàãðÿçíåíèå, íî è î ôèçèîëîãè÷åñêîì, à òàêæå áèîõèìè÷åñêîì: êîððåëÿ-
öèÿ óðîâíÿ êàðîòèíîèäîâ ê èçìåíåíèÿì êîíöåíòðàöèé òàêèõ òîêñèêàíòîâ, êàê ÏÀÂ, 
íåôòåïðîäóêòû, íèòðèòû. Ýòî ïîä÷åðêèâàåò âûñîêóþ çíà÷èìîñòü ôèçèîëîãè÷åñêèõ 
è àíòèîêñèäàíòíûõ ìåõàíèçìîâ çàùèòû îðãàíèçìîâ â óñëîâèÿõ ñòðåññà.
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Äëÿ ðåêè Åëûêîâî êîððåëÿöèîííûé àíàëèç âûÿâèë ìåíüøåå ÷èñëî âçàèìîñâÿçåé 
ìåæäó ïîêàçàòåëÿìè êàòóøêè ðîãîâîé è õèìè÷åñêèì ñîñòàâîì âîäû (òàáë. 2). Êàê 
â îñòðîì, òàê è â õðîíè÷åñêîì ýêñïåðèìåíòå óñòàíîâëåíà çàâèñèìîñòü äâèãàòåëüíîé 
àêòèâíîñòè îò ñîåäèíåíèé îðãàíè÷åñêîãî ïðîèñõîæäåíèÿ (íèòðàòû, íèòðèòû, 
ôîñôàòû, ôòîðèäû) è òåõíîãåííûõ âåùåñòâ (ôåíîëû, ìàñëà è íåôòåïðîäóêòû).
Äëÿ ðåêè Òóðà íå áûëî óñòàíîâëåíî çàâèñèìîñòè ïîêàçàòåëåé îò pH ñðåäû, 
à äëÿ ðåêè Åëûêîâî îíà ïîÿâëÿåòñÿ. Óñòàíîâëåíà âûñîêàÿ ñòåïåíü êîððåëÿöèè 
àêòèâíîñòè ïèòàíèÿ â õðîíè÷åñêîì ýêñïåðèìåíòå ñ óðîâíåì êèñëîòíîñòè ñðåäû. 
Òàêæå âûÿâëåíà âçàèìîñâÿçü ìåæäó êîíöåíòðàöèÿìè æåëåçà è êàðîòèíîèäîâ â 
òåëàõ ìîëëþñêîâ.
Äëÿ îáåèõ ðåê óñòàíîâëåíû äâå ãðóïïû âåùåñòâ, îêàçûâàþùèõ íàèáîëüøèé 
îòâåò: îðãàíè÷åñêîãî ïðîèñõîæäåíèÿ (íèòðàòû, íèòðèòû, ôîñôàòû, ôòîðèäû) è 
òåõíîãåííûå âåùåñòâ (ôåíîëû, íåôòåïðîäóêòû). Ñïåêòð èññëåäîâàííûõ õèìè-
÷åñêèõ ýëåìåíòîâ äëÿ äâóõ ðåê â ýêñïåðèìåíòå áûë ñõîäíûì, íî áûëè âûÿâëå-
íû ðàçëè÷èÿ ðåàêöèé ìîëëþñêîâ äëÿ êàæäîé ðåêè. Â âîäå èç ðåêè Òóðà êàòóø-
êè ïðîÿâèëè ðåàêöèè íà ýòîëîãè÷åñêîì, ôèçèîëîãè÷åñêîì è áèîõèìè÷åñêîì 
óðîâíÿõ. Äëÿ ðåêè Åëûêîâî òàêîé ìíîãîïëàíîâîé ðåàêöèè âûÿâèòü íå óäàëîñü. 
Âåðîÿòíî, ýòî ñâÿçàíî ñî ñëîæíîñòüþ ïðîèñõîæäåíèÿ çàãðÿçíåíèÿ ðåêè Òóðà, à 
òàêæå âîçìîæíûå ïðåîáðàçîâàíèÿ òîêñèêàíòîâ ïî ìåðå ïðîäâèæåíèÿ ïî ðóñëó. 
Äëÿ ðåêè Åëûêîâî çàãðÿçíåíèå áîëåå îäíîòèïíîå è íå ïðåîáðàçóåòñÿ ïî ìåðå 
ïðîäâèæåíèÿ ïî ðóñëó. 
Òàáëèöà 1
Êîððåëÿöèîííûå âçàèìîñâÿçè îòâåòíûõ ðåàêöèé Planorbis corneus 
è õèìè÷åñêîãî ñîñòàâà âîäû ðåêè Òóðû
Fe NH4 NO3 NO2 PO4 F Cl ÏÀÂ Ôåíîëû
Ìàñëà 
è íåôòå-
ïðîäóêòû
Âûæ-òü 16 ä. -0,32 -0,61 0,22 -0,63 0,71 -0,71 -0,19 -0,66 -0,15 -0,34
Äâèãàòåëüíàÿ 
àêòèâíîñòü 2 ä.
-0,83 -0,81 0,27 -0,44 -0,22 -0,81 -0,91 -0,46 -0,64 -0,53
Äâèãàòåëüíàÿ 
àêòèâíîñòü 16 ä.
-0,85 -0,81 0,31 -0,41 -0,06 -0,92 -0,89 -0,44 -0,62 -0,52
Àêòèâíîñòü 
ïèòàíèÿ 2 ä.
0,39 0,15 0,87 -0,15 -0,15 0,55 0,55 -0,13 0,15 -0,06
Àêòèâíîñòü 
ïèòàíèÿ 16 ä.
0,48 0,21 0,52 -0,16 -0,08 0,60 0,60 -0,13 0,14 -0,06
Ïðèâåñ -0,91 -0,92 -0,36 -0,51 -0,10 -0,77 -0,77 -0,54 -0,82 -0,79
Ïëîäîâèòîñòü -0,91 -0,86 -0,24 -0,42 -0,12 -0,96 -0,86 -0,45 -0,73 -0,65
Êîíöåíòðàöèÿ 
êàðîòèíîèäîâ
-0,53 -0,87 0,14 -0,83 0,02 -0,60 -0,27 -0,83 -0,68 -0,89
Ïðèìå÷àíèå: ïîëóæèðíûì íà÷åðòàíèåì îáîçíà÷åíà äîñòîâåðíàÿ êîððåëÿöèÿ.
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áèîèíäèêàöèè â îöåíêå ñîñòîÿíèÿ îêðóæàþùåé ñðåäû: ó÷åáíî-ìåòîäè÷åñêèé 
êîìïëåêñ / À. Ë. Êîðíèëîâ, Å. Ñ. Ïåòóõîâà. Òþìåíü: Èçä-âî ÒþìÃÓ, 2012. 
40 ñ. 
Ëóêüÿíîâà Î. Í., Øìèäò Ò. ß. Êîíöåíòðàöèÿ êàðîòèíîèäîâ ó ìîðñêèõ áåñïîçâî-6. 
íî÷íûõ â óñëîâèÿõ çàãðÿçíåíèÿ / Î. Í. Ëóêüÿíîâà, Ò. ß. Øìèäò // Áèîëîãèÿ 
ìîðÿ. 1993. ¹ 2. 92-101 ñ. 
Òàáëèöà 2
Êîððåëÿöèîííûå âçàèìîñâÿçè îòâåòíûõ ðåàêöèé Planorbis corneus 
è õèìè÷åñêîãî ñîñòàâà âîäû ðåêè Åëûêîâî
pH Fe NH4 NO3 NO2 PO4 F Cl ÏÀÂ Ôå-íîëû
Ìàñëà 
è íåôòå-
ïðîäóêòû
Âûæèâàåìîñòü 
16 ä.
-0,14 -0,43 0,03 -0,56 -0,56 -0,56 -0,56 -0,83 0,35 -0,62 -0,56
Äâèãàòåëüíàÿ 
àêòèâíîñòü 2 ä.
0,80 0 -0,58 -0,93 -0,93 -0,93 -0,93 -0,76 -0,38 -0,95 -0,93
Äâèãàòåëüíàÿ 
àêòèâíîñòü 16 ä.
0,64 -0,23 -0,31 -0,93 -0,93 -0,93 -0,93 -0,75 -0,67 -0,88 -0,93
Àêòèâíîñòü 
ïèòàíèÿ 2 ä.
-0,56 -0,26 0,93 0,24 0,24 0,24 0,24 0,16 -0,41 0,33 0,24
Àêòèâíîñòü 
ïèòàíèÿ 16 ä.
-0,91 -0,74 0,74 0,17 0,17 0,17 0,17 -0,16 0,13 0,22 0,17
Ïðèâåñ -0,05 -0,76 0,22 -0,60 -0,60 -0,60 -0,60 -0,55 -0,79 -0,47 -0,60
Êîíö-ÿ 
êàðîòèí-â
0,65 0,96 -0,31 0,18 0,18 0,18 0,18 0,44 -0,00 0,12 0,18
Ïëîä-òü 0,73 0,24 -0,21 -0,72 -0,72 -0,72 -0,72 -0,51 -0,51 -0,72 -0,72
Ïðèìå÷àíèå: ïîëóæèðíûì íà÷åðòàíèåì îáîçíà÷åíà äîñòîâåðíàÿ êîððåëÿöèÿ.
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Ïåòóõîâà Ã.À. Îöåíêà òîêñè÷åñêîãî âëèÿíèÿ ïîâåðõíîñòíûõ âîä, çàãðÿçíåííûõ 8. 
íåôòüþ, â òåñòàõ íà ðàñòåíèÿõ è æèâîòíûõ / Ã. À. Ïåòóõîâà, Ò. Ã. Àêàòüåâà, 
Å. Ñ. Ïåòóõîâà, Ñ. Â. Àðòåìåíêî // Âåñòíèê ÒþìÃÓ. 2010. ¹ 7. Ñ. 57-66. 
Ïðèêàç Ìèíèñòåðñòâà ïðèðîäíûõ ðåñóðñîâ Ðîññèéñêîé Ôåäåðàöèè îò 25 àïðåëÿ 9. 
2007 ãîäà ¹ 112 «Îá óòâåðæäåíèè Ìåòîäèêè ãèäðîãðàôè÷åñêîãî ðàéîíèðîâàíèÿ 
òåððèòîðèè Ðîññèéñêîé Ôåäåðàöèè». URL: https://www.mnr.gov.ru/regulatory/
detail.php?ID=21153&sphrase_id=661320 
Ñàâè÷åâ Î. Ã. Âëèÿíèå êðóïíûõ ïðèòîêîâ íà õèìè÷åñêèé ñîñòàâ âîä ñðåäíåé Îáè 10. 
/ Î. Ã. Ñàâè÷åâ // Âåñòíèê Òîìñêîãî ãîñ. óí-òà. 2010. ¹ 340. Ñ. 222-227.
REFERENCES
Bezmaternykh D. M. Zoobentos Barnaulskoy ozernoy sistemyi (yug Zapadnoy Sibiri) 1. 
[Zoobenthos of Barnaul Lake System (south of Western Siberia)] // MNKO [CNTC]. 
2007. No 2. Pp.18-21. (In Russian)
Vremennoe metodicheskoe rukovodstvo po normirovaniyu urovney soderzhaniya 2. 
himicheskih veschestv v donnyih otlozheniyah poverhnostnyih vodnyih ob’ektov (na 
primere nefti) [Temporary Methodological Guidance for the Valuation Levels of 
Chemicals in Sediments of Surface Water Bodies (as exemplified by oil)]. M.: REFIA, 
NIA-Priroda [RFEIA, NIA-Nature], 2002. 130 p. (In Russian)
Gordeeva F. V Otsenka toksichnosti vodyi i donnyih otlozheniy vodoemov i pochv 3. 
territorii Tyumenskoy oblasti s ispolzovaniem infuzoriy Paramecium caudatum: Av-
toref. dis. Kand. Biol. Nauk. [Evaluation of Water Toxicity and Bottom Sediments 
and Soils in the Tyumen Region with ciliates Paramecium caudatum: Autoabstract 
dis. Cand. Sci. (Biol.)]. Borok: Institut biologii vnutrennih vod im. I.D. Papanina RAN 
[Borok: Institute of Biology of Inland Waters named after I.D. Papanin RAS], 2010. 
24 p. (In Russian)
GOST [State National Standard] 31861-2012 Voda. Obschie trebovaniya k otboru 4. 
prob [Water. General requirements for sampling]. M.: Standartinform, 2013. 31 p. 
(In Russian)
Kornilov A. L. Biotestirovanie zagryaznennyih sred: metodyi biotestirovaniya i bio-5. 
indikatsii v otsenke sostoyaniya okruzhayuschey sredyi: uchebno-metodicheskiy 
kompleks [Biotesting of Polluted Environment: Bioindication and Biological Testing 
Methods in Environmental Assessment: teaching materials]. Tyumen: Izd-vo TyumGU 
[TSU Publishing House], 2012. 40 p. (In Russian)
Lukyanova O. N. Schmidt T. Y. Kontsentratsiya karotinoidov u morskih bespoz-6. 
vonochnyih v usloviyah zagryazneniya [Concentration of Carotenoid in Marine In-
vertebrates under Dirt] // Biologiya morya [Marine Biology]. 1993. No 2. Pp. 92-101. 
(In Russian)
Ob ekologicheskoy obstanovke v Tyumenskoy oblasti [On Ecological Environment 7. 
in the Tyumen Region]. http://www.mnr.gov.ru/news/detail.php?ID=117915 (In 
Russian)
Petukhova G. A. Otsenka toksicheskogo vliyaniya poverhnostnyih vod, zagryaznen-8. 
nyih neftyu, v testah na rasteniyah i zhivotnyih [Evaluation of the Toxic Influence 
of Surface Water, Polluted with Oil, in the Tests on Plants and Animals] // Vestnik 
TyumGU [TSU Herald]. 2010. No 7. Pp. 57-66. (In Russian)
Prikaz Ministerstva prirodnyih resursov Rossiyskoy Federatsii ot 25 aprelya 2007 9. 
goda No 112 “Ob utverzhdenii Metodiki gidrograficheskogo rayonirovaniya territorii 
59Особенности экологического состояния малых  ...
Ýêîëîãèÿ è ïðèðîäîïîëüçîâàíèå. 2015. Òîì 1. ¹ 3(3)
Rossiyskoy Federatsii” [Order of the Ministry of Natural Resources of the Russian 
Federation dated April 25, 2007. No 112 “On Approval of Procedures Hydrographic 
Zoning of the Territory of the Russian Federation”]. https://www.mnr.gov.ru/
regulatory/detail.php?ID=21153&sphrase_id=661320 (In Russian)
Savitchev O. G. Vliyanie krupnyih pritokov na himicheskiy sostav vod sredney Obi 10. 
[The Impact of Large Inflows on the Chemical Composition of the Middle Ob Water] 
// Vestnik Tomskogo gos. un-ta [Tomsk State University Herald]. 2010. No 340. 
Pp. 222-227. (In Russian)
Àâòîðû ïóáëèêàöèè
Àðòåìåíêî Ñåðãåé Âëàäèìèðîâè÷ — àñïèðàíò, àññèñòåíò êàôåäðû ýêîëîãèè è 
ãåíåòèêè Òþìåíñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà
Ïåòóõîâà Ãàëèíà Àëåêñàíäðîâíà — äîêòîð áèîëîãè÷åñêèõ íàóê, ïðîôåññîð êà-
ôåäðû Ýêîëîãèè è ãåíåòèêè Òþìåíñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà
Authors of the publication
Sergey V. Artemenko — Postgraduate student, Assistant of the Department of Ecology 
and genetics, Tyumen State University 
Galina A. Petuhova — Doctor Sci. (Biol.), Professor at the Department of Ecology 
and genetics, Tyumen State University
